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ABSTRACT
Adaptive radiations play a crucial role in macroevolutionary theory. Insular adaptive radiations of mammals are, however, rare and often insufficiently understood. We
here investigate the disparity in body mass in an insular deer genus (Candiacervus),
represented with eight species of the Pleistocene of Crete (Aegean Sea, Greece). Our
results, taking derived body proportions into account, show the following mass distribution: 27.8 kg (C. ropalophorus), 41.5 kg (C. listeri, C. devosi, C. reumeri), 74.7 kg (C.
cretensis), 105.9 kg (C. rethymnensis), 170.1 (C. dorothensis) and 245.4 kg (C. major).
The reconstructed body mass range accounts for nearly one quarter of the total range
of living and fossil Cervidae. The largest species of Cretan deer (C. major) is approximately eight times heavier than the smallest species (C. ropalophorus). This remarkable degree of body mass divergence, which is unique among Cervidae, apparently
evolved under ecological release on a terrestrial predator-free island with limited interspecific competition.
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INTRODUCTION
Understanding the factors that explain speciation patterns in natural populations is a central
theme in macroevolutionary studies, and long-term
studies are a crucial element. Especially islands
may offer new ecological opportunities as prerequisite to speciation to the successful colonizers provided the right circumstances, such as large island
size, large variation in habitats, and lack of competitors and predators, are guaranteed for a sufficiently long time period (Lomolino et al., 2017).
Under such conditions primary colonizers can even
diversify in terms of morphology, behaviour, physiology and ecology beyond the degree seen on the
mainland. This ecological and evolutionary diversification from an ancestral species into a multitude
of new forms, or adaptive radiation (Losos et al.,
1998; Schluter, 2000; Glor, 2010), can take place
rapidly. Textbook examples of island adaptive radiation include Darwin’s finches, Hawaiian honeycreepers (Navalón et al., 2020), and Hawaiian
lobeliads (Givnish et al., 2008). Cases of insular
adaptive radiation have been described for vertebrates, invertebrates, and plants (Lomolino et al.,
2017). Examples are rarer for mammals and
include the murids of Luzon (Jansa et al., 2006),
tenrecs (Poux et al., 2008), Malagasy mice (Terray
et al., 2022), and lemurs of Madagascar (Martin,
1972; Tattersall, 1982; see, however, Herrera,
2017 in case the requirement of an ‘early burst’ of
phenotypic evolution is included in the definition).
The range of morphological disparity that can
evolve is, amongst others, phylogenetically and
spatio-temporally constrained. This paper discusses and tests this maximal range of size disparity in a deer lineage that was isolated for less than
250 Ky on a Mediterranean island during the Pleistocene.
During the late Middle and Late Pleistocene
the island of Crete (Figure 1) harbored a depauperate, yet highly endemic, insular mammalian fauna
consisting only of deer, elephants, mice, and otters
(van der Geer et al., 2021; Lyras et al., 2022) on a
maximal surface of c. 10,000 km2 (van der Geer et
al., 2016). The deer (Candiacervus) has been proposed to constitute a case of insular adaptive radiation (de Vos and van der Geer, 2002). In total,
eight nominal species of Cretan deer have been
named (van der Geer, 2018a). Because fossils of
deer species of different sizes and/or with different
antler types are frequently found together (de Vos,
2000; van der Geer, 2018a), their contemporary
existence is best explained as the result of an evolutionary radiation to occupy different ecological
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niches (de Vos and van der Geer, 2002). The most
conspicuous results of this radiation are divergent
body sizes ranging from dwarf, medium to giant
forms (Figure 2). Body mass is one of the most
important biological properties as it is strongly correlated with numerous anatomical, physiological,
ecological, and life-history characteristics (e.g.,
Damuth, 1981; Gillooly et al., 2001, 2002). Moreover, the body mass in ungulates plays an important role in the spatial range of individuals (Grüner
et al., 2016), resource partitioning, and coexistence
with other species (Demment and van Soest,
1985).
The Cretan deer offers a unique opportunity to
test the range of body mass divergence that
evolved within the context of adaptive radiation in
insular megafauna in a temperate climate zone on
a predator-free, medium-sized island, and evaluate
this divergence in a phylogenetic context. To our
knowledge, despite the numerous studies on the
morphology of Candiacervus, only two works
include estimations of its body mass (Palombo et
al., 2008; van der Geer et al., 2013). Palombo et al.
(2008) focused on the smallest species, while van
der Geer et al. (2013) only provided a size range
for the genus as a whole, varying between 22 kg
and 316 kg.
The aim of this contribution is to reconstruct
the body mass of the individual species. Future
studies can then investigate various aspects of the
ecology of these species, in particular the nature of
their interaction and the evolution thereof.
MATERIALS AND METHODS
Taxonomy of the Cretan Deer
The Cretan deer have been grouped by de
Vos (1979) into six size classes (size classes I till
VI; Figure 2). This grouping was based on a biometrical study of postcranial materials from several
sites. Inferred on shared morphological features,
the size classes are best explained as the result of
a single colonisation, followed by an evolutionary
radiation or cladogenesis (de Vos and Dermitzakis,
1986; de Vos, 2000; de Vos and van der Geer,
2002). As no cranial or antler material is known
from the largest forms, this evolutionary scheme is
based on the morphology of postcranial elements
alone (van der Geer et al., 2013). Accordingly, all
species are classified into the genus Candiacervus, as follows: C. ropalophorus (size class I), C.
devosi, C. listeri, and C. reumeri (size class II), C.
cretensis (size class III), C. rethymnensis (size
class IV), C. dorothensis (size class V), and C.
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FIGURE 1. Location map of the island of Crete and geographical position and views of Liko, Gerani and Bate caves.

major (size class VI). The three species of size II
can be further distinguished based on antler morphology (van der Geer, 2018a).

Leiden, the Netherlands (RGM), and the Museum
of Palaeontology, University of Rome La Sapienza,
Italy (MPUR).

Fossil Localities

Fossil Material

There are over a hundred localities with fossils of insular mammals on Crete (Lyras et al.,
2021). The fossil materials used in this study have
been collected from four sites: Gerani 2, Gerani 4,
Liko, and Bate caves (Figure 1). Gerani 2 and 4
preserve mostly the smallest deer, whereas Liko
cave preserves mostly size class II (de Vos, 1984).
Bate cave is the only locality where complete elements of the two largest size classes have been
found.
Gerani and Liko caves were excavated in the
1970s by a team led by the late Paul Sondaar
(1934–2003) of the University of Utrecht, the Netherlands (de Vos, 1984). Bate cave was excavated
in 1975 by a team led by the late Alberto Malatesta
(1915–2007) of the University of Rome, Italy (Kotsakis et al., 1976). The fossil deer specimens collected by these two teams are currently curated at
the Museum of Palaeontology and Geology,
National and Kapodistrian University of Athens,
Greece (AMPG), Naturalis Biodiversity Center,

The materials used here for estimating the
body sizes of the Cretan deer have been described
in detail by de Vos (1979; 1984), Capasso Barbato
and Petronio (1986), and Capasso Barbato (1992).
Candiacervus ropalophorus (size class I). The
postcranial material used in this study consists of
five metacarpals, four humeri, three radii, two tibiae, three femora and six metatarsals. The fossils
have been collected from Gerani caves and are
curated at AMPG and RGM.
Candiacervus devosi, C. reumeri, and C. listeri
(size class II). The three deer species of this size
class are generally referred to as Candiacervus sp.
II or C. sp. 2. As such this is a heterogeneous
group consisting of three distinct species, Candiacervus devosi, C. reumeri, and C. listeri, which differ in antler and skull morphology but cannot be
distinguished based on postcranial elements (van
der Geer, 2018). The material used in this study
consists of 57 metacarpals, 22 humeri, 57 radii, 39
tibiae, 38 femora, and 50 metatarsals. The male
3
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FIGURE 2. Skeletons and postcranial elements of Cretan deer (a) two composite mounts of dwarf Candiacervus species (AMPG) (b) metatarsals of the six different size classes of the Cretan deer in dorsal view. Roman numbers indicate the size classes of de Vos (1979). Size class I: C. ropalophorus; size class II: C. devosi, C. listeri, and C. reumeri;
size class III: C. cretensis; size class IV: C. rethymnensis; size class V: C. dorothensis; size class VI: C. major. Note
that size class II includes three species, which cannot be distinguished on postcranial elements alone. AMPG (sizes I–
IV) and MPUR (sizes V–VI).

skull belongs to the species C. listeri. The fossils
have been collected from Liko cave and are
curated at AMPG.
Candiacervus cretensis (size class III). The
material used here consists of one metacarpal, one
humerus, one radius and one metatarsal. The fossils have been collected from Liko cave and are
curated at AMPG. The humerus and radius were
found in association and likely belong to one individual. The fossils have been collected from Liko
cave and are curated at AMPG.
Candiacervus rethymnensis (size class IV). The
material used here consists of one humerus, one
tibia, one metacarpal, one metatarsa,l and one partial femur. The fossils have been collected from
Liko cave and are curated at AMPG.
Candiacervus dorothensis (size class V). The
material used here consists of three metacarpals,
two radii, one tibia, twofemora, and two metatarsals. The fossils were collected from Bate cave and
are curated at MPUR.
Candiacervus major (size class VI). The material
used here consists of one incomplete humerus,
one radius-ulna, one tibia, and two metatarsals. All
4

fossils were collected from Bate cave and are
stored at MPUR. The (nearly) complete bones
likely belong to a single individual as suggested by
their dimensions (Palombo and Zerda, 2021).
In addition to the postcranial elements, we
used craniodental measurements for the two smallest size classes (five skulls from size I and one
skull from size II) from de Vos (1984).
Body Mass Estimations
We applied two different allometric based
methods for estimating the body mass of the different Candiacervus species.
The first method is based on postcranial elements and predicting equations developed by Scott
(1990). Although Scott (1990) provides equations
that use lengths and transverse diameters, we limit
our data set to measurements of articular surfaces
and transverse sections of long bones only. This
was done because bone width dimensions have
been shown to correlate better with body mass
than bone length dimensions (Weston and Lister,
2003; Gordon et al., 2008). For this study we used
three humeral (H3, H4, H5), four tibial (T2, T3, T4,
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T5), three femoral (F2, F3, F5), four radial (R2, R3,
R4, R5), four metatarsal (Mt2, Mt3, Mt4, Mt5), and
four metacarpal (Mc2, Mc3, Mc4, Mc5) measurements. See Scott (1983, 1990) for definitions of
measurements and predictive equations.
The second method is based on allometric
equations developed by Janis (1990) for estimating
the body mass of Cervidae using craniodental
measurements. For this study we use the total skull
length (TSL), the length of the upper second molar
(SUML), and the total length of the lower molar row
(TLML).
Deer Phylogeny and Body Mass Evolution
Candiacervus has been suggested to have
evolved from a fallow deer (van der Made, 2005a),
probably Dama mesopotamica (van der Geer,
2018a). There are several phylogenetic analyses
of living and fossil deer, including total evidence
approaches (e.g., Groves and Grubb, 1987; Lister
et al., 2005; Groves, 2014; Heckeberg, 2020).
Despite these efforts, the phylogenetic relationships of many fossil taxa remain unresolved. Here
we use the cervid branch of a phylogenetic tree
published by Carotenuto et al. (2015). Since Carotenuto et al. (2015) did not include Candiacervus in
their phylogeny, we inserted Candiacervus manually. Following the phylogenetic scheme of van der
Geer (2018a), we added it as a sister clade to
Dama mesopotamica. Since the precise phylogenetic relationships among Candiacervus species
are unknown, we placed the Cretan deer species
as a polytomy. This scheme is analogous to the
evolutionary adaptive radiation (model C) of Dermitzakis and de Vos (1987). Although de Vos
(1996, 2000) considers this model as the most
likely mode of evolution for the Cretan deer, we are
aware that simultaneous speciation of all Candiacervus species is one of the many possible phylogenies. Nevertheless, our analysis is not influenced
by this assumption, as our intention is not to quantitatively examine the phylogenetic distances within
Candiacervus.
We further added two fossil and two living
taxa to the tree: Praemegaceros cazioti (Sardinian
dwarf deer), Alces gallicus (Villafranchian elk),
Rusa marianna (Philippine sambar), and Cervus
elaphus corsicanus (Corsican red deer). Carotenuto et al. (2015) did not resolve the phylogeny of
Rusa and Cervus, therefore, we manually added
R. marianna and C. e. corsicanus to the polytomy.
We similarly added Praemegaceros cazioti as sister taxon to P. solilhacus, following van der Made
(2005b) and van der Made and Palombo (2006).

We follow Heintz and Poplin (1980), Lister (1987),
Croitor (2014), and van der Made et al. (2014) in
including the fossil elk species under the genus
Alces. We also adapted the elk branch of the tree
following van der Made et al. (2014).
The body masses of living and fossil deer
(other than Candiacervus spp., P. cazioti, M. giganteus and Alces spp.) are from Carotenuto et al.
(2015). The body mass of P. cazioti is taken from
Lomolino et al. (2013). The body masses of Megaloceros giganteus, Alces acles, and A. latifrons are
from Saarinen et al. (2016). We estimated the body
mass of Alces gallicus using the length of the
metacarpals from Sénèze (measurements from
van der Made et al., 2014). The visualizations of
body mass onto phylogeny were created using
Phytools, a package in R developed by Revell
(2012).
Previous Works
Palombo et al. (2008) estimated the body
mass of small-sized Candiacervus (C. ropalophorus and C. sp. II in their analysis) from Simonelli
and Bate caves. They used the width of the occipital condyles and an equation developed by
Giovinazzo et al. (2006). The body masses estimated by Palombo et al. (2008) range from 46.36
to 57.45 kg (average 50.4 kg) for the males of Simonelli cave, 33.02 to 58.02 kg and 55.09 to 72.79
for the females and males from Bate cave, respectively. Palombo et al. (2008) assigned their specimens
into
size
classes
using
cranial
measurements. According to them, a male of size
II from Simonelli (their specimen n. 4) weighs 57.45
kg, while the weight of males of size class I from
Simonelli ranges from 46.36 to 51.45 kg. The
weight of the males of size II from Bate cave had a
range of 64.04 to 72.79 kg, and those of size I had
a range of 55.09 to 55.19. One female of size II
was estimated to weigh 58.02 kg, and one female
of size I was estimated to weigh 33.02 kg
(Palombo et al., 2008).
RESULTS
Table 1 shows body mass estimations based
on postcranial elements (see Appendix 1 for measurements). Figure 3 presents histograms of the
calculated body sizes for each postcranial element.
We binned the body masses into 5 kg increments.
There is an overlap in the estimated body masses
of the two smaller size classes, however, they can
be separated as Gerani 2 and 4 yielded mainly size
I specimens, while Liko cave yielded no size I
specimens.
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TABLE 1. Body mass (BM) estimations based on postcranial elements. Weight values are in kg. For definition of measurements, see Scott (1990). For the number of specimens used, see materials and methods section. Numbers in
parenthesis indicate range.
Elements and
variables

Size class I
BM (kg)

Size class II
BM (kg)

Size class III
BM (kg)

Size class IV
BM (kg)

Size class V
BM (kg)

Size class VI
BM (kg)

Metatarsal:
Mt2, Mt3, Mt4, Mt5

29.1
(22.3-37.9)

41.6
(27.9-54.2)

70

103.4

171
(165-179)

310.2
(273-346)

Metacarpal:
Mc2, Mc3, Mc4, Mc5

27.3
(20.4-31.4)

35.1
(25.8-48.2)

72.6

110.2

124.1
(109-134.8)

-

Tibia:
T2, T3, T4, T5

20.6
(18.1-22.8)

33.1
(19.4-52.0)

-

113.8

228.2

230

Femur:
F2, F3, F5

28.3
(21.4-34.1)

46.4
(32.7-62.9)

-

105

139.6
(127-151.8)

-

Humerus:
H3, H4, H5

29.5
(21.3-37.1)

48.5
(32.0-57.8)

84.8

96.4

226.8

224

Radius:
R2, R3, R4, R5

32.5
(27.7-40.9)

44.4
(27.2-54.8)

7.16

-

117.1
(93.1-141)

217.7

Average weight

27.8

41.5

74.7

105.9

170.1

245.4

Table 2 shows body mass estimations based
on cranial and dental elements. These results are
comparable to those based on postcranials. It
should be noted here that the cranial material is
very limited.
We projected the cervid tree into a space
defined by time on the horizontal axis and body
mass on the vertical axis (Figure 4). The Cretan
deer are indicated in red, while all other taxa are
indicated in green. The size variation of Candiacervus equals approximately one quarter of the maximum size variation of the entire family.
Furthermore, the Cretan deer lineage achieved this
variation in a relatively short time.
We examined the body size diversity of Cervidae in the following way. The size ratio is calculated based on the mass of the largest and the
smallest species (Figure 5). The body mass of the
genus is estimated as the average body mass of
the species within that genus that are present in
our dataset.
The genera with the largest size range are
Alces, Megaloceros, Praemegaceros and Candiacervus, followed by Megaceroides, Rusa, and Cervus. The average body size of all Candiacervus
size classes is 111 kg. The largest species of Cretan deer (C. major) is approximately eight times
heavier than the smaller species (C. ropalophorus).
No other cervid genus exhibits such a high ratio
(Figure 5). The other taxa in our dataset have significantly lower size ratios.
In order to pictorially examine the influence of
phylogeny in our analysis, we plotted the body
mass of each species onto the cervid phylogenetic
tree (Figure 6). Each species is represented by a
6

bar. Congeneric species are represented by bars
with the same shade. The size range of Megaloceros spp. and Alces spp. is broader than that of
Candiacervus. However, both in Megaloceros and
Alces the ratios between the largest and smallest
species are small. To our knowledge, the size ratio
in Candiacervus is larger than in any other living or
fossil cervid genus (Figure 5).
DISCUSSION
Our estimates are based on predictive allometric equations developed by Scott (1990) and Janis
(1990), which were developed using modern deer
taxa with known weight. Extant deer have a rather
broad spectrum of body size, and therefore these
equations can be used for predicting the body
mass of fossil deer of various sizes without having
to extrapolate beyond the range of modern species. A more challenging issue is the different body
proportions exhibited by the smallest and largest
Cretan species. Of all Cretan deer, only C.
rethymnensis retained mainland limb proportions.
The smaller species have proportionally shorter
limbs, and the largest species have proportionally
longer limbs (de Vos, 1979; Capasso Barbato and
Petronio, 1986; van der Geer, 2018a). Therefore,
in order to avoid this issue, we used only width
dimensions, which have been shown to correlate
better with body mass than bone length measurements (Gordon et al., 2008; Weston and Lister,
2003).
Our estimates for size classes I and II are
lower than those provided by Palombo et al. (2008;
see under Materials and methods), based on cra-
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FIGURE 3. Distribution of the calculated body sizes for each postcranial element. The body mass bins are arranged
in 5 kg increments.
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TABLE 2. Body mass (BM) estimations based on cranial
and dental elements. Weight values are in kg. For definition of measurements, see Janis (1990). For the number
of specimens used, see materials and methods section.
Element/
variable

Size class I
BM (kg)

Size class II
BM (kg)

30.1 [males]
28.6 [females]

41 [males]

Upper 2nd molar
SUML

27

39

Lower molar row
TLML

32.4

45.7

Skull
TSL

nial measurements. Using only cranial measurements, our estimate for C. ropalophorus (size class
I) is 30.1 kg for the males and 28.6 kg for the
females and 41 kg for male C. listeri (size class II).
These estimations are in line with our results based
on postcranial elements.
Red deer (Cervus elaphus) is known for its
broad size range as it occupies a broad geographical range across different latitudes and altitudes.
Yet, van der Geer (2014) noticed that the size
range of metatarsals in Candiacervus exceeds that
of the extant red deer. Our results confirm that
observation. Surprisingly, the body size range of
Candiacervus accounts for nearly one quarter of
the total body range of living and fossil Cervidae
(Figure 4). The size range of Candiacervus is not
an exceptional one. The large-bodied lineages,
Alces, Megaloceros and Praemegaceros, have a

FIGURE 5. Diversity of body size in Cervidae.

broader body mass range between the smallest
and largest chronospecies. What is exceptional in
Candiacervus is the size ratio between the largest
and smallest species within the genus. The genus
Candiacervus contains species with body masses
ranging from 27.8 kg (which is comparable to that
of a muntjac) to 245.4 kg (which is comparable to
that of large-sized sambar). This means that the
largest species is more than eight times heavier
than the smallest species (Figure 5). That is not the

FIGURE 4. Diversification of cervid body mass across evolutionary time. The phenogram is a projection of the cervid
tree into a space defined by body mass and time. The Candiacervus body masses are based on postcranial elements.
Although the Cretan deer lineage diversified for a relatively short time, it achieved a significant size variation. Animal
silhouettes from Phylopic.org.
8
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FIGURE 6. Body masses of living and fossil deer. The bars represent the body mass of each species. Similar shades
of green unify congeneric taxa. Asterisks indicate insular taxa. The Candiacervus body masses are based on postcranial elements. The body masses are plotted along the phylogenetic tree of Cervidae (adapted from Carotenuto et al.,
2015). Animal silhouettes from Phylopic.org.

case in any other deer genus, including Megaloceros and Alces. Usually, the body sizes of congeneric mammalian species are roughly similar
(Smith et al., 2004). Deer follow this general pattern as well (Figures 5 and 6). Candiacervus thus
presents a remarkable exception. It appears that
ecological release in the absence of competition
and predation eventually led to a significantly
increased body mass divergence, including dwarf

species as well as giant species. It should be
stressed here that this large size variation of Candiacervus was achieved within the rather limited
geographic space of a single island. Similar cases
of insular body size divergence in ruminants including giant and dwarf forms have been reported from
the Late Miocene of Gargano (van der Geer, 2014)
and Scontrone (Mazza et al., 2015).
9
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Remarkable is the speed under which this
body mass range was achieved. Deer colonized
Crete during the late Middle Pleistocene (van der
Geer, 2018a). This means that within a relatively
short time period, the Cretan deer evolved a
remarkable body size diversity. Body size shifts,
either towards dwarfing or gigantism, were shown
to occur rapidly in other island mammals as well
(e.g., Heaney, 1978; Lister, 1989, 1996; Millien,
2006; van der Geer, 2018b; van der Geer et al.,
2018). It appears similarly rapid size changes
occur, not just in anagenetic evolution, but in evolutionary radiations as well.
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APPENDIX 1.
Average values of measurements used for body mass estimations based on postcranial elements. Postcranial element measurements in cm. n indicates number of specimens used. For definition of measurements,
see Scott (1990).
Candiacervus size I
Metacarpals (MC)
Humerus (H)
Radius (R)
Metatarsals (MT)
Tibia (T)
Femur (F)

n

MC2

MC3

MC4

MC5

5

2.09

1.47

2.23

1.34

n

H3

H4

H5

3

2.73

2.79

2.76

n

R2

R3

R4

R5

3

2.71

2.01

2.57

2.39

n

MT2

MT3

MT4

MT5

6

1.91

1.76

2.29

1.35

n

T2

T3

T4

T5

2

3.83

1.95

2.40

1.87

n

F2

F3

F5

3

4.53

3.16

3.42

n

MC2

MC3

MC4

MC5

57

2.38

1.66

2.54

1.36

n

H3

H4

H5

22

32.34

33.07

34.65

n

R2

R3

R4

Candiacervus size II
Metacarpals (MC)
Humerus (H)
Radius (R)
Metatarsals (MT)
Tibia (T)
Femur (F)

R5

57

2.82

1.82

3.36

3.00

n

MT2

MT3

MT4

MT5

50

2.31

2.17

2.62

1.39

n

T2

T3

T4

T5

39

4.38

2.44

2.77

2.15

n

F2

F3

F5

38

5.69

4.48

3.81

n

MC2

MC3

MC4

MC5

1

2.83

2.56

2.88

1.62

Candiacervus size III
Metacarpals (MC)
Humerus (H)
Radius (R)
Metatarsals (MT)

n

H3

H4

H5

1

4.40

3.74

4.28

n

R2

R3

1

3.73

R4

R5

4.00

3.60

n

MT2

MT3

MT4

MT5

1

2.80

2.66

3.17

1.52

Metacarpals (MC)

n

MC2

MC3

MC4

MC5

1

3.65

2.62

3.90

2.11

Humerus (H)

n

H3

H4

H5

Candiacervus size IV

Metatarsals (MT)

14

1

4.10

4.60

4.35

n

MT2

MT3

MT4

MT5
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1

29.58

30.8

34.57

1.96

Tibia (T)

n

T2

T3

T4

T5

1

6.57

3.76

4.16

3.31

Femur (F)

n

F2

F3

F5

1

53.8

Candiacervus size V
Metacarpals (MC)
Humerus (H)

n

MC2

MC3

MC4

MC5

3

3.90

2.70

4.12

2.34

n

H3

1
Radius (R)
Metatarsals (MT)
Tibia (T)

H4

H5

5.65

6.36

n

R2

R3

R4

R5

2

4.38

2.73

5.07

4.58

n

MT2

MT3

MT4

MT5

2

3.55

3.53

4.11

2.67

n

T2

T3

T4

T5

1

7.90

5.05

5.26

4.14

n

F2

F3

2

6.25

Humerus (H)

n

H3

1

6.00

Radius (R)

n

R2

Femur (F)

F5
6.08

Candiacervus size VI
H4

H5

R3

R4

R5

1

5.32

3.44

5.82

6.00

Metatarsals (MT)

n

MT2

MT3

MT4

MT5

2

4.50

4.57

4.89

2.80

Tibia (T)

n

T2

T3

T4

T5

1

7.90

5.05

5.26

4.14

15

